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 I
摘要 









波叠加法，使用 MATLAB 编程，数值模拟了高层建筑各楼层以 0.1s 为步长，存
盘 6000 步，时达 600s 的风荷载数据。施加风荷载于结构模型各个节点上，验算
了高层隔震建筑在 50 年一遇风荷载作用下，隔震层的变形值、支座的破损情况、
结构整体的倾覆稳定性；研究了高层隔震建筑在 10 年、50 年一遇风荷载作用下，
结构的风振响应，以及建筑的住房舒适度。 
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 III
Abstract 
    Isolated buildings are to be isolated effectively from earthquake-induced 
motions. In fact, the principle of shock absorption of high-rise isolated buildings are 
not clear and high-rise isolated structure also are poor of overturning stability,So 
seismic isolation systems have not been adopted in high-rise buildings widely. There 
are a contradiction between in shock absorption and wind resistance of high-rise 
isolated buildings.It is a worthy issue of studying the balance of damping effect and 
wind control in high-rise isolated buildings,especially in the medium-intensity and 
high-pressure area. 
    In this paper, the design of the isolation layer of the high-rise isolated buildings 
are introduced in detail. The feasibility of the isolation layer design is verified by the 
time history analysis method with inputting the three-dimensional seismic wave. 
From the perspective of modal analysis and response spectrum analysis,the principle 
of shock absorption of high-rise isolated buildings are studied.The shock-absorbing 
effect of the high-rise isolated buildings in the event of the fortification intensity of 7 
degrees (0.15g) earthquake occurred more frequently and in the event of the 
fortification intensity of 7 degrees (0.15g) rare earthquake are studied, and compares 
the two. Using the harmonic superposition method, using MATLAB programming, 
numerical simulation of the high-rise buildings on the floor of the wind and wind 
direction to 0.1s time, save 6000 steps, up to 600s wind load data. The wind load is 
applied to each node of the structural model, and the deformation of the isolation 
layer, the damage of the isolation bearing and the overturning stability of the whole 
structure of the high-rise building in the event of a 50-year earthquake were examined. 
In the event of a 10-year, 50-year wind load, the wind-induced response of the 
structure, as well as the comfort of the high-rise building is studied. 
    It is found that the high-rise isolated buildings has the best first 
vibration-damping effect, and suppresses the seismic response of the high - order 
modes involved in the structure. This is the reason why high-rise isolated buildings 
has excellent damping performance. The seismic performance of the high-rise 
building after isolation is excellent, and the deformation of the isolation layer is 
large.In the event of strong winds, the deformation of the isolation layer is within the 
effective deformation range, the isolation bearing is not damaged, the overall stability 
of the structure is good. In the event of a 10-year wind loads, the comfort of the 
high-rise isolated buildings can meet the requirements. Across-wind loads are more 
sensitive than along-wind loads, and across-wind structural response increases even 
more as the wind pressure increases. 
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每一年在地球上发生的地震大概有 500 万次，其中震级超过 7 级的地震就有
18-19 次之多[1]。建筑结构在一定程度上可以抵抗住小震的侵扰，却常常难以抵
抗中震、罕遇地震的作用。上世纪 70 年代，我国唐山发生了能量等级相当于 400
颗原子弹同时爆炸所释放能量的特大型地震，震级达到了 7.8 级，242769 同胞遇
难，164851 同胞重伤，造成的损失折合成那时期人民币高达 30 亿元[2]。此次地
震的发生使得唐山这座曾经繁华的城市一下子夷成废墟，所创造的社会财富瞬间
消失。在经历了唐山大地震之后，5.12 特大地震再次痛击中国，并在以后两天的
时间里发生了 3345 次余震，其中最大的余震强度达到了里氏 6.1 级[3]。四川汶川
地震中，确认有 69277 名同胞罹难，374643 名同胞受伤，受灾面积至少达到 6.5
万平方公里，受灾乡镇达到 1061 个，直接受灾人口达 1000 万[4]。地震强大的瞬
间冲击力摧毁了建筑结构，是造成财物损失以及人员伤亡的直接原因。大震过后
的建筑结构如图 1-1 所示。 
 
 
秦永乐、汶川地震照片、2009-08-03 袁满、中国网、2008-05-15 潘东、新浪读书、2011-03-16 
图 1-1 地震对结构造成的破坏 
 
    随着科学技术的进步，有关建筑结构的抗震设计理论也在不断地发展与完
善。在 20 世纪 10~40 年代，人们提出了静力理论，把地震对建筑结构的作用力
等效于建筑结构自重多少倍的静力，在设计上简单、粗略地考虑地震对结构的作
用力，未考虑地震和结构本身的动力性。继而，在 20 世纪 40~60 年代，人们提
出了反应谱理论，考虑了地震的动力性和结构自身的动力性，认识到不同自振周
期的结构在相同的地震作用下具有不同的地震响应。反应谱理论的提出，人们就
























发生在中国海南的 7314 号台风最大风力达到 17 级，侵袭 10 多个县，一半以上
的树木被风吹断，15 万个家庭的房屋被吹毁，900 多人丧失生命[5]。发生于 1977








亿[7]。在“莫兰蒂”刚刚袭击厦门之后，“鲇鱼”于 2016 年 9 月 27 日下午 2:00 在台
湾花莲市登陆，阵风达 16 级；狂风过后，4 人死亡，268 人受伤，多处电线杆损
坏，近 300 万户停电[8]。图 1-2 展现了“莫兰蒂”台风造成的破坏现象。 
 
 
 新华社、2016-09-18 新华社、2016-09-18 东方网、2016-09-16 
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